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® Enclosure for controHers, 

® An enclosure for holding an electrical controller 
includes in a casing a humidity control device having 
a solid electrolyte disposed between a pair of elec- 
trodes, so that when a DC voltage is applied be- 
tween the electrodes, the water which the air in the 
casing contains is electrolyzed, and expelled from 
the casing. Therefore, a satisfactorily low level of 
humidity can effectively be maintained in the casing 
which holds, for exarhple* a controller for an electric 
power switch. 
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ENCLOSURE FOR CONTROLLERS 



BACKGROUND OF THE INVENTION 



Reld of the invention 

This invention relates to a humidity-controlled 
enclosure for holding electrical controllers in an 
outdoor, or similar environment having a greatly 
varying degree of humidity. 



Description of tjie Prior Art 

Reference is made to FIGURE 1 showing a 
known enclosure for holding controllers for electric 
power switches. It comprises a casing 1 having two 
ventilating openings 2 each provided with an air 
filter 3. An electric heater 4 is provided for heating 
air in the casing 1 and an AC power source 5 is 
connected to the heater 4. The casing 1 is venti- 
lated, as air flows into and out of the casing 1 in 
the directions of arrows through its ventilating 
openings 2. so that the same level of humidity may 
be maintained in the casing 1 as in its surround- 
ings. It is, however, likely that a sudden change in 
temperature which may occur from e.g. a rainfall 
may cause the formation of dew on the inner wall 
surface of the casing 1 if the casing 1 Is not 
effectively ventilated. The heater 4 is, therefore, 
provided for heating air in the casing 1 to a level 
which is at least several degrees higher than the 
temperature of the ambient air and thereby lower- 
ing the relative humidity of the air in the casing 1. 
This heating, however, requires the heater 4 to 
have a considerably large capacity and means, 
therefore, a considerably large consumption of 
electrical energy. Nevertheless, it is only possible 
to lower the relative humidity of the air in the 
casing 1 to a level which is still considerably high. 



SUMMARY OF THE INVENTION 



Under these circumstances, it is an object of 
this invention to provide an enclosure for electrical 
controllers which can maintain a satisfactorily low 
level of humidity without calling for a large con- 
sumption of energy. 

This object is essentially attained by an enclo- 
sure which comprises: a casing having an opening; 
a humidity control device positioned in the casing 
so as to close its opening, and comprising a first 
and a second electrode each in the form .of a 



porous film and a hydrogen ion conductor com- 
posed of a solid electrolyte and disposed between, 
and bonded to/ the first and second electrodes, the 
second electrode lying in parallel to the first elec- 

5 trode and facing the opening, while the first elec- 
trode faces the interior of the casing; a power 
source for applying a DC voltage between the first 
and second electrodes; and means for heating the 
humidity control device. 

10 According to another aspect of this invention, a 

second casing is provided for enclosing the humid- 
ity control device, or casing /vhich has been men- 
tioned in the preceding paragraph 

The air in the enclosure of this invention can 

15 efficiently be maintained at a satisfactorily low level 
of humidity. 

These and other objects, features and advan- 
tages of this invention will become more apparent 
from the following description and the accompany- 
20 ing drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 



FIGURE 1 is a schematic elevational and 
sectional view of the known enclosure: 

FIGURE 2 is a ^similar view of an enclosure 
embodying this invention; 
30 FIGURE 3 is a similar view showing another 

embodiment of this invention; 

FIGURE 4 is a similar view showing still 
another embodiment; and 

FIGURE 5 is a similar view showing a further 
35 embodiment. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

40 

The invention will now be described more spe- 
cifically with reference to the drawmgs: It is. how- 
ever, to be understood that the drawings and the 
following description are not intended for limiting 

4S the scope of this invention. 

Referring first to FIGURE 2, there is shown an 
enclosure embodying this invention. It comprises a 
casing 11 having an opening in its wall, a covef 
11 a provided for substantially closing the opening. 

50 buF having a ventilating openin.g Hb. a humidity 
control device 20 positioned in the casing 1 1 adia- 
cent to its wall opening in such a way as to close 
It. a heater 24 provided in the casing 1 1 for heating 
the humidity control device 20. and a DC power 
source 25 which is electrically connected to the 
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humidity control device 20. The humidity control 
device 20 comprises a hydrogen ion conductor 21 
composed of a solid electrolyte, a first electrode 22 
in the form of a porous film bonded to one of two 
opposite sides of the hydrogen ion conductor 21, 
and a second electrode 23 in the form of a porous 
film bonded to the other of the opposite sides of 
the hydrogen ion conductor 21 . The power source 
25 is electrically connected between the first and 
second electrodes 22 and 23. The electrodes 22 
and 23 are so positioned that the first electrode 22 
is in contact with the air in the casing 1 1 , while the 
second electrode 23 is exposed to the air in Its 
surroundings. 

In operation, the first electrode 22 is used as 
an anode, and the second electrode 23 as a cath- 
ode, and a DC voltage is applied across the humid- 
ity control device 20. As a result, the following 
electrode reaction takes place in the interfaciai 
layer between the first electrode 22 and the hy- 
drogen ion conductor 21 : 
HaO - 2H* + 2 02 + 2e- 

In other words, the water which the air in the 
casing 11 contains is electrolyzed. The hydrogen, 
ions move toward the second electrode 23, or 
cathode, while the oxygen molecules remain in the 
casing 11, and their electric charges move to the 
first electrode 22, or anode. When the hydrogen 
ions have reached the interfaciai layer between the 
hydrogen ion conductor 21 and the second elec- 
trode 23, at least one of the following electrode 
reactions takes place: 
2H' + JO2 + 2e-- H2O 
•2H* + 2e- — H2 

The humidity control device 20 is heated by 
the heater 24 located near it and connected elec- 
trically to the AC power source 5. so that the 
elevated temperature of the hydrogen ion conduc- 
tor 21 raises its ion conductivity. The electrode 
reactions expel water from the air in the casing 1 1 
effectively and thereby maintain a satisfactorily low 
level of humidity in the casing 1 1 . The higher the 
temperature of the hydrogen ion conductor 21, the 
more rapidly the electrode reactions proceed. 

Although the heater 24 connected" to the AC 
power source is shown in FIGURE 2 for heating the 
humidity control device 20, it is also possible to 
employ any other appropriate means, such as an 
infrared lamp, or a thin film resistor, for heating it. 
* A modified form of enclosure according to this 
invention is shown in FIGURE^3. It does not include 
any such heater as is shown at 24 in FIGURE 2. 
This enclosure is, however, expected to produce 
similar results of humidity ccntroU as the humidity 
control device 20 is exposed through the opening 
11b of the cover I1a to the ambient air which 
effectively promotes the electrode reactions if it is 
moist enough. 



Referring again to the enclosure of FIGURE 2, 
the cover 1 1 a, the humidity control device 20 and 
the heater 24 can be so constructed as to form a 
unitary assembly which is removable from the cas- 
5 ing 11. This construction facilitates their inspection, 
and maintenance, including the change of any part 
thereof. 

Another form of enclosure embodying this in- 
vention is shown in FIGURE 4. It comprises a first 

w casing 11. which corresponds to the casing 11 
shown in FIGURE 3, and a second casing 26 
surrounding the first casing 1 1 . The second casing 
26 has two ventilating openings 27 and 28. and an 
air filter 29 provided adjacent to each of the open- 

;5 ings 27 and 28. Arrows 30 and 31 show the direc- 
tions in which air can flow through the second 
casing 26, In any other respect, the enclosure is 
substantially identical in construction to that of FIG- 
URE 3. As the. electrode rsacuons procses.*, water 

20 moves from the first casing 11 to the second 
casing 26, and a stream of air flowing through the 
second casing 26 in the directions of the arrows 30 
and 31 carries the water out of the second casing 
26. Moreover, the double-walled construction of the 

25 enclosure shown in FIGURE 4 can effectively pre- 
vent any undesirable temperature elevation from 
occurring in the first casing 11 in which an elec- 
trical apparatus Is located, even if it may be ex- 
posed to sunlight. 

30 A modified form of the two-casing enclosure Is 

shown in FIGURE 5. It comprises a first casing 1 1 . 
and a second casing 32 having ventilating open- 
ings 32a and positioned on the top of the first 
casing Tl. The humidity control device 20 is posi- 

35 tioned at the top of the first casing 11. The con- 
struction shown in FIGURE 5 can effectively reduce 
any temperature elevation that sunlight may bring 
about in the casing 11. 

40 

Claims 

1 . An enclosure for an electrical controller com- 
prising: 

45 a first casing having an opening in its wall; 

a humidity control device provided in said first 
casing adjacent to said opening so as to close said 
opening, said device comprising a hydrogen lon 
conductor composed of a solid electrolyte, a first 

50 electrode in the form of a porous film ioined to one 
of two opposite surfaces of said hydrogen ion 
conductor and a second electrode In the form of a 
porous film joined to the other of said surfaces, 
said second electrode facing said opening, while 

55 said first electrode faces the interior of said first 
casing; and 

means for applying a DC voltage between said first 
and second electrodes. 
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2. An enclosure as set forth I'n claim 1, further 
comprising: means, provided in said first casing, 
for heating said humidity control device. 

3. An enclosure as set fortli in claim 1 . further 
comprising: a cover, having a ventilating opening, 5 
for covering an outer surface of said humidity con- 
trol device. 

4. An enclosure as set forth in claim 2, further 

comprising: a cover, having a ventilating opening, 

for covering an outer surface of said humidity con- w 

troi device. 

5. An enclosure as set forth in claim 3. wherein 
said humidity control device and said cover form a 
unitary assembly which is removable from said first 
casing. ^5 

6. An enclosure as set forth In claim 4. wherein 
said humidity control device, said heating means 
and said cover form a unitary assembly which is 
removable from said first casing. 

7. An enclosure as set forth in claim 1 or 2, 20 
further comprising: a second casing, having at least 

one ventilating opening, for covering at least an 
outer surface of said humidity control device. 
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FIG. 3 
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FIG. 5 
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